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GASKET 

BACKGROUND OF THE INVENTION 
Fiftld of the Invention 

[0001] The present invention relates to an improvement on 
a metal gasket which is suitable for preventing a fluid from 
leaking in a vacuum equipment employed for semiconductor 
manufacturing equipment, nuclear equipment, and the like. 
Descri ption of the Related Art 

[0002] Conventionally, a rubber gasket has been generally 
employed as a sealant for a connecting portion in piping or a 
valve, a lid of a vacuum chamber, a reaction vessel for 
semiconductor manufacturing, or the like. 

[0003] For a portion at a high temperature (200QC or more) 
at which rubber gasket cannot be used or a portion which is in 
contact with a fluid which deteriorated rubber, a metal gasket 
for example such as a metal O-ring, a spring- inserted metal 
C-ring, knife-edge type metal gasket, or the like is employed. 
[0004] The above -described metal gaskets are not 
necessarily able to cope with use conditions described below. 

(a) In the case where the distance between flanges changes 
when in use, for example, in the case where the distance between 
flanges changes due to thermal expansion, applied pressure, 
vibration, or the like, such change cannot be followed, thereby 
causing the inability of sealing. 

(b) In the case where a portion such as a lid of a reaction 
vessel or a gate valve on which opening and closing is repeated 
is sealed, for example a metal O-ring is crushed after being 
used once and cannot be used repeatedly. 

(c) When a conventional metal gasket is used, it is not 
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possible to increase a tightening load by structurally making 
the thickness of a flange thicker, making the diameter of a bolt 
increased, making the number of bolts increased, or the like. 

(d) The material of a flange portion is soft such as 
aluminum and the like, so that there is a risk that a scar is 
formed on the flange portion when the tightening load is 
increased. 

(e) Although a spring-inserted metal C-ring has a large 
elastic recovery amount, can be used repeatedly, and can follow 
the change in the distance between flanges to some extent, it 
is expensive. 

SUMMARY OF THE INVENTION 
[0005] The present invention has been made in order to solve 

inconveniences of a conventional metal gasket, and it is an 
object to provide a metal gasket which can be repeatedly used 
over a temperature range in which a rubber gasket cannot be used, 
which does not have any risk of forming a scar on a flange surface , 
which can follow the change of the distance between flanges, 
and which can be manufactured inexpensively. 

[0006] In order to accomplish the above -described objective, 

in a gasket according to a first aspect of the invention, two 
metallic coned disc springs each of which has a circulation 
opening for a fluid in a central portion and each of which is 
formed into a seal surface in which an outer peripheral portion 
with respect to the circulation opening rises having an arc- like 
curved surface are combined while being oppositely directed and 
have outer diameter peripheral edge portions which are welded 
and fixed. 

[0007] In a gasket according to a second aspect of the 
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invention, two metallic coned disc springs each of which has 
a circulation opening for a fluid in a central flat portion and 
each of which is formed into a seal surface in which an outer 
diameter peripheral edge portion warps having an arc -like 
curved surface are combined while being oppositely directed on 
the flat surface portions having the circulation openings and 
are welded and fixed. 

[0008] In a gasket according to a third aspect of the 

invention, a gasket comprises a first metallic coned disc spring 
which has a circulation opening for a fluid in a central portion 
and which is formed into a seal surface in which an outer 
peripheral portion with respect to the circulation opening 
rises having an arc-like curved surface, a second metallic coned 
disc spring having a circulation opening for a fluid in a central 
flat portion, and a third metallic coned disc spring which has 
a circulation opening for a fluid in a central flat portion and 
which is formed into a seal surface in which an outer diameter 
peripheral edge portion warps having an arc-like curved surface, 
wherein the second coned disc spring is combined with the first 
coned disc spring while both are oppositely directed so that 
the outer diameter peripheral edge portions thereof are welded 
and fixed, and the third coned disc spring is combined with the 
second coned disc spring while both are oppositely directed so 
that the central flat portions thereof are welded and fixed. 
[0009] With the present invention, since a coned disc spring 

having a seal surface formed into an arc- like curved surface 
is a constituent element, it is possible to provide a gasket 
which can be suitable for all of conditions described below. 
( 1 ) The case where sealing is performed over a temperature range 
in which a rubber gasket cannot be employed or a fluid which 
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deteriorated rubber is sealed. 

(2) The case where repeated use is performed. 

(3) The case where the tightening load cannot be increased (when 
in a structurally difficult condition, and when a soft material 
such as aluminum is employed) . 

(4) The case where the distance between flanges changes. 

(5) It can be obtained inexpensively compared to a spring- 
inserted C-ring. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] FIG. 1 is a plan view of a gasket showing one 
embodiment of the present invention ; 

[0011] FIG. 2 is a side elevational view in partial cutaway 

of FIG. 1; 

[0012] FIG. 3 is a side elevational view in partial cutaway 

of a gasket showing a compressed state; 

[0013] FIG. 4 is a cross-sectional view of a state where 

the gasket is disposed on a flange ; 

[0014] FIG. 5 is a cross-sectional view of a state where 

the gasket is compressed by tightening of a flange; 
[0015] FIG. 6 is a cross -sectional view showing an example 

of modification of FIG. 5; 

[0016] FIG. 7 is a side elevational view in partial cutaway 

of a gasket showing another embodiment of the present invention; 
and 

[0017] FIG. 8 is a side elevational view in partial cutaway 
of a gasket showing yet another embodiment of the present 
invention . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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[0018] As a preferred embodiments of the present invention, 
as shown in FIGS. 1-2, a gasket is constructed in such a way 
that two metallic coned disc spring A 1# A x each of which has 
a circulation opening 1 for a fluid in a central portion and 
each of which is formed into a seal surface 2 in which an outer 
peripheral portion with respect to the circulation opening 1 
rises having an arc-like curved surface are combined while being 
oppositely directed, and that outer diameter peripheral edge 
portions 3 thereof are welded and fixed. 

[0019] FIGS. 1 to 4 show one embodiment of a gasket according 
to the present invention. 

[0020] The gasket of the present embodiment consists of two 
metallic coned disc springs A 1# A 1 which have the same shape, 
an outer diameter of 30 mm, and a thickness of 1.5 mm. 
[0021] A material of the coned disc spring A x can be 
arbitrarily selected from a heat resistant alloy, such as 
Inconel, and stainless steel, pure nickel, aluminum, spring 
steel, and the like, to be used. 

[0022] With respect to the shape of the coned disc spring 
A 1# there is the circulation opening 1 for a fluid in the central 
portion thereof, and the outer peripheral portion with respect 
to the circulation openings 1 rises having an arc- like curved 
surface to become the seal surface 2 which abuts a flange. This 
seal surface 2 has R=0 . 1 to 10 mm, its surface is polished (barrel 
polishing, electrolytic polishing, electrolytic combined 
polishing, buff polishing, and the like), and the surface 
roughness thereof Ra is 0.1 pm or less. 

[0023] The two coned disc springs A 1# A x are superimposed 

while being oppositely directed on the outer diameter 
peripheral edge portion 3 thereof and are fixed by seam welding 
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(resistance welding, ultrasonic welding , laser welding , plasma 
welding, and the like) to construct a gasket. 
[0024] FIGS. 4 to 5 show an example of using the gasket with 

said structure. 

[0025] In the drawings, the reference numerals 4, 5 denote 

opposing flanges , which are constructed in such a way that there 
is a groove 6 for disposing the gasket on one flange 5 so that 
a circulation path 7 on the flange 4 side and a cylindrical 
circulation path 8 positioned on the center of the groove 6 of 
the flange 5 side are communicated with each other in the inner 
side of the central circulation openings 1 of the coned disc 
springs A x , A 2 . 

[0026] Thus, when the flange 4 is superimposed on the flange 

5 on which the gasket is disposed to be tightened by means of 
bolts 9, the two coned disc springs A 1# A x constructing the gasket 
are compressed and deformed elastically, and the seal surfaces 
2, whose R becomes large, are abutted abutting surfaces of the 
flanges suppressively , so that a fluid seal is formed thereon 
as shown in FIG. 5. 

[0027] The cylindrical circulation path of the flange 5 in 

FIG. 6 may be the same circulation path as the circulation path 
7 of the flange 4 as shown in FIG. 7. 

[0028] With the structure of the gasket in which the two 

coned disc springs A 1# A x are superimposed while being oppositely 
directed and in which the seal surfaces 2 rising having the 
arc-like curved surfaces are formed on the outer peripheral 
portions with respect to the central circulation openings 1 of 
the coned disc springs as described above, by tightening of the 
flanges , repulsive force of the two coned disc springs 
concentratedly affects the seal surfaces consisting of the 
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arc-like curved surfaces so that a tight fluid seal is formed 
between the flange surfaces. 

[0029] In the structure of the above-described gasket, the 

repulsive force of the gasket can be controlled easily by each 
size of wall thickness t, height H, width W of the coned disc 
spring A x and the like as shown in FIG. 2. The H/W of the coned 
disc spring is preferred to be 0.2 to 1.0, and when it is 1.0 
or more, spring characteristics cannot be imparted. 
[0030] The gasket shown in FIG. 2 is effective in the case 

where the pressure of an inner peripheral side is higher than 
that of an outer peripheral side of the gasket . The gasket is 
pushed up from the inner side due to internal pressure so that 
the flanges and the seal surfaces are easy to be brought into 
close contact with each other. 

[0031] FIG. 7 shows another embodiment of the present 

invention. The members in FIG. 7 which are the same as or 
similar to those in FIGS. 1 to 3 are designated by like reference 
numerals . 

[0032] The gasket of this embodiment is constructed in such 
a way that two metallic coned disc springs A 2 , A 2 each of which 
has the circulation opening 1 for a fluid in a central flat 
portion and each of which is formed into a seal surface 2a in 
which an outer diameter peripheral edge portion warps having 
an arc -like curved surface are superimposed while being 
oppositely directed on the central flat portions having the 
circulation openings 1 and are welded through seam welding. 
[0033] With respect to the gasket with the structure 
described above, repulsive force of the two coned disc springs 
affects the seal surfaces 2a concentratedly by tightening of 
the flanges so that a tight fluid seal is formed between the 
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flange surfaces. 

[0034] The gasket with the structure shown in FIG. 7 has 

a structure effective in the case where the outer peripheral 
side pressure is higher than the inner peripheral side pressure, 
[0035] FIG. 8 shows yet another embodiment of the present 
invention. The members in FIG. 8 which are the same as or 
similar to those in FIGS. 1 to 2 and FIG. 7 are designated by 
like reference numerals . 

[0036] The gasket of this embodiment is constructed in such 
a way that coned disc springs A 3 having circulation openings 
1 for a fluid in central flat portion of the coned disc spring 
A 1 of FIGS. 1 to 2 are superimposed while being oppositely 
directed on the outer diameter peripheral edge portions 3 and 
are welded by seam welding and that the coned disc spring A 2 
of FIG. 7 is superimposed while being oppositely directed on 
the central flat portion of the coned disc spring A 3 and is welded 
by seam welding. 

[0037] With respect to the gasket of the above structure, 
a tight fluid seal with the flange surfaces is formed by the 
seal surface 2 formed on the central portion of the coned disc 
spring A ± and the seal surface 2a formed on the outer diameter 
peripheral edge portion 3 of the coned disc spring A 3 . 
[0038] With respect to the gasket of the structure shown 
in FIG. 8 , when the ratio of the width to the height of the groove 
on which the gasket is embedded (height /width) is large, and 
when the H/W of the coned disc spring becomes 0 . 1 or more, not 
two but three or more springs can be superimposed to make the 
H/W small, and spring characteristics can be imparted. 



8 



